It is posited there is not a precise static instant in time underlying a dynamical physical process at which the relative position of a body in relative motion or a specific physical magnitude would theoretically be precisely determined. It is concluded it is exactly because of this that time (relative interval as indicated by a clock) and the continuity of a physical process is possible, with there being a necessary trade off of all precisely determined physical values at a time, for their continuity through time. This explanation is also shown to be the correct resolution of Zeno's motion paradoxes (excluding the Stadium). Quantum Cosmology, Imaginary Time and Chronons are also then discussed, with the latter two appearing to be superseded on a theoretical basis.
Peter Lynds
Time enters mechanics as a measure of interval, relative to the clock completing the measurement. Conversely, although it is generally not realized, in all cases a time value indicates an interval of time, rather than a precise static instant in time at which the relative position of a body in relative motion or a specific physical magnitude would theoretically be precisely determined. For example, if two separate events are measured to take place at either 1 hour or 10.00 seconds, these two values indicate the events occurred during the time intervals of 1 and 1.99999…hours and 10.00 and 10.0099999…seconds, respectively. If a time measurement is made smaller and more accurate, the value comes closer to an accurate measure of an interval in time and the corresponding parameter and boundary of a specific physical magnitudes potential measurement during that interval, whether it be relative position, momentum, energy or other. Regardless of how small and accurate the value is made however, it cannot indicate a precise static instant in time at which a value would theoretically be precisely determined, because there is not a precise static instant in time underlying a dynamical physical process. If there were, as is the nature of this ethereal notion (i.e. a static and frozen "snap shot") all physical continuity, including motion and variation in all physical magnitudes would not be possible, as they would be frozen static at that precise instant, remaining that way. Subsequently, at no time is the relative position of a body in relative motion or a physical magnitude precisely determined, whether during a measured time interval, however small, or at a precise static instant in time, as at no time is it not constantly changing and undetermined. Thus, it is exactly due to there not being a precise static instant in time underlying a dynamical physical process, and the relative motion of body in relative motion or a physical magnitude not being precisely determined at any time, that motion and variation in physical magnitudes is possible: there is a necessary trade off of all precisely determined physical values at a time, for their continuity through time.
Presently, this simple but counter-intuitive conclusion is developed and explored in further detail and its general implications have important significance to time and its relationship to classical and quantum mechanics, while also providing an insight into the reason and purpose for indeterminacy and uncertainty in nature: (1) A body (micro and macroscopic) in relative motion does not have a precisely determined relative position at any time, and all physical magnitudes are not precisely determined at any time, although with the parameter and boundary of their respective position and magnitude being determinable up to the limits of possible measurement as stated by the general quantum hypothesis and Heisenberg's uncertainty principle (1) , but with this indeterminacy in precise value not being a consequence of h and quantum uncertainty. This illustrates that in relation to indeterminacy in precise physical magnitude, the micro and macroscopic are inextricably linked, both being a part of the same parcel, rather than just a case of the former underlying and contributing to the latter. The explanation provided is also then shown to be the correct resolution of Zeno of Elea's motion paradoxes (excluding the Stadium), with the paradoxes arising because people have wrongly assumed that an object in motion has a determined relative position at any instant in time, thus rendering the body's motion static at that instant and enabling the impossible situation of the paradoxes to be derived.
1 ( 2) It does not appear necessary for time to "emerge" and "congeal" out of the "quantum foam" and highly contorted space-time geometry's present preceding Planck scale (Gh/c 3 )
1/2 just after the big bang, as has previously sometimes been tentatively hypothesized, (2) (3) (4) (5) (6) (7) as it seems continuity would be present and naturally inherent in practically all initial quantum states and configurations, rather than a specific few, or special one, and regardless of how microscopic the scale. (3) Furthermore, the cosmological proposal of "Imaginary Time", (2, 3, (5) (6) (7) would not appear compatible with a consistent physical description, both, as a consequence of the previous consideration, and secondly, because it is the relative order of events that is relevant, not the direction of time itself. As a consequence, it is not possible (and meaningless) for the order of a sequence of events to be imaginary (at right angles) relative to another sequence of events. (4) Lastly, "Chronons", proposed particles of indivisible intervals of time, (2, 8) also appear to be superseded on a theoretical basis, as their possible existence is incompatible with the simple conclusion that the very reason physical continuity is possible in the first instance is due to there not being a quantum or atom of time.
